Introduction 36
It is a pleasure to contribute to the special issue honoring Prof. Kutílek on his 80 th 37 birthday. Prof. Kutílek was teaching Hydropedology (a branch of science only recently 38 discovered in US, e.g., LIN et al. 2005 ) at the Czech Technical University in Prague, Czech 39
Republic, when I (the senior author) was a student there in the early 1980's. His entertaining 40 and well-thought out lectures, and especially his earlier books (KUTÍLEK 1980 (KUTÍLEK , 1982 , 41 attracted me to Soil Physics, to which I later devoted my professional career. 42
Much has changed since then. Not only our society, but also the tools that we use 43 today to address the various topics in Soil Physics, including water flow and solute transport, 44 are very different. The knowledge in Soil Physics has vastly increased. There are excellent 45 textbooks available providing an overview of the field to students and professionals alike 46 (e.g., KUTÍLEK & NIELSEN 1994) . Moreover, while Prof. Kutílek's lectures and books were 47 6 Sorption, s e , on one fraction of the sites (type-1 sites) is assumed to be instantaneous, while 126 sorption, s k , on the remaining (type-2) sites is assumed to be a first-order rate kinetic process. 127
Parameter f (a fraction of sorption sites at equilibrium with the solution) was used to 128 discriminate between the extent of instantaneous and kinetic sorption. 129
130

Additional Chemical Nonequilibrium Models 131
While the two-site sorption model could always be simplified into a model with only 132 instantaneous (f=1) or kinetic (f=0) sorption (one kinetic site model; model (a) in Figure 1) , 133 there was an urgent need for a more complex sorption model for simulating transport of 134 particles in porous media. The more complex, two kinetic sites model (model (c) in Figure 1 ) 135 was implemented into HYDRUS by SCHIJVEN and ŠIMŮNEK (2002) and ŠIMŮNEK et al. 136 (2005) . They also reformulated the traditional first-order sorption model 137
using the concept of attachment/detachment 139
In equations (3) and (4), s e k is the sorbed concentration that would be reached at equilibrium 141 with the liquid phase concentration, s k is the sorbed concentration of the kinetic sorption sites, 142
α is a first-order rate constant describing the kinetics of the sorption process, k a is the 143 attachment coefficient, k d is the detachment coefficients, ρ is the bulk density, and c is the 144 liquid phase concentration. ŠIMŮNEK and showed that equations (3) 145 and (4) are mathematically equivalent. However, the attachment/detachment model not only 146 allowed for different attachment and detachment coefficients for the two sorption sites, but 147 also allowed for different interpretation of those sites. That means that different processes 148 could occur at the two sorption sites. the impact of soil organisms on soil pore structure. They showed the influence of earthworms, 294 enchytraeids and moles on the pore structure of a Greyic Phaeozem by comparing two soil 295 samples either affected or not affected by these organisms. They also studied macropores 296 created by roots and soil microorganisms in a Haplic Luvisol, and subsequently affected by 297 clay coatings. The dual permeability models implemented in HYDRUS-1D were applied to 298 improve the numerical inversion of the multi-step outflow experiment, and to obtain 299 13 parameters characterizing multimodal soil hydraulic properties. 300 isoproturon, terbuthylazine and Br -observed in an aggregated loamy and a macroporous 371 loamy sand soil column subject to several irrigation-redistribution cycles. The early 372 isoproturon breakthrough in the aggregated loamy soil could be qualitatively predicted when 373 using the dual-permeability model with two-site kinetic sorption. The simulated herbicide 374
